
 
 
Quiz 2 
In the famous Bath County pumped storage system , the upper pool is 
located 385 meters above the lower pool (average vertical distance, 
because the difference between highest and the lowest water level in the 
upper pool is over 30 meters). The capacity of the upper pool is 14 million 
cubic meters. The maximum water flow to the turbines during the the 
generation period is 852 m3 per second. With such a flow, the new turbines 
recently installed generate 3001 MW of power. Based on the above data, 
find: (a) the efficiency of the generating system, (b) how long the plant can 
generate maximum power, and (c) what is the total energy stored, when 
the upper pool is completely filled. 
 
Solution: 
The mass of 852 m3 of water is 852 000 kg. The water flows down 385 
meters, so its potential energy relative to the power house level is 
852000kg×385m×9.81m/s2 = 3.218×109kg-m2/s2 = 3.218×109

 J = 3.218 
GJ. It’s the energy released in one second, so it corresponds to the power 
of 3.218 GW, or 3218 MW. So, since the powerhouse generates 3001 MW 
of power, its efficiency is 3001/3218 = 0.933 = 93.3%. 
The capacity of the upper pool is 14 million m3, and the flow is 852 m3 per 
second, so the flow can last 14000000/852 = 16 432 s = 4.56 hours. 
The total energy generated is 3001 MW × 16432 s = 4.931 ×107

 MJ 
= 4.931×104

 GJ. 

Classroom Quiz 3,  The rotor diameter (diameter -- not radius!) of the 

Vestas 80 three-blade wind turbine is 80 m. Estimate how much electric 

power can be generated by this turbine if the wind speed is 20 mph. 

Express the result in the units of MW. Take the air density as 1.25 kg/m3 ; 

1 mile = 1609 meters; 1 hour = 3600 s. For a wind speed in the 15-20 mph 

range the conversion efficiency of the Vestas 80 turbine is the highest, 

reaching about 70% of the Betz Limit efficiency 



 

Classroom Quiz 4: A true story: Nevada Solar One is a parabolic trough 

plant owned by the Acciona energy company is rated at 64MW. It does not 

contain any heat storage devices. It is listed as a project site of 1.6 km 2. 

The solar collectors are designed, as claimed by Solar Electric Power 

Association, to produce 134 GWh/year, which would equate to a 

reasonable capacity factor for a plant without storage. 1. Calculate the 

average output power density of the plant (in the units of W/m2 ). 2. The 

insolation of that area of Nevada is 225 W/m2. Based on the result you 

have obtained above, find the Nevada Solar One's overall efficiency: 



 






